Molecular chaperones stimulate bone resorption.
Molecular chaperones, also known as heat shock proteins (hsp), are intracellular proteins found in all cells that catalyze protein folding. We have discovered that one class of bacterial molecular chaperone, the chaperonins, are potent inducers of bone resorption. To address the question of whether the osteolytic activity of the chaperonins was unique to this protein class, or was a common attribute of molecular chaperones generally, we have examined a number of bacterial and mammalian molecular chaperones for activity in the murine calvarial bone resorption assay. All the Escherichia coli molecular chaperones (groEL, groES, and dnaK) were active. The osteolytic activity of groEL was inhibited by indomethacin and the natural antagonist of interleukin-1 receptor antagonist (IL-1ra) but was unaffected by neutralization of tumor necrosis factor (TNF) or inhibition of 5-lipoxygenase. Mammalian molecular chaperones of molecular mass 27, 47, 70, and 90 kDa were also tested and, with the exception of the 47 kDa protein, all showed activity in the murine calvarial assay. Molecular chaperones appear, therefore, to have the capacity to modulate the cellular processes in bone explant cultures, resulting in resorption of the calcified matrix. The possibility that these proteins could play a role in the normal or pathological remodeling of bone is discussed.